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^^0091398 *^ '^^y- 2004/11/24 

B^S^Ctryptophan)* tfl^S^ ^o]^ CJ285 (KCCM-10534)S.^B:i 

-B-eflt!- B^S.^ ^m^^'^] ^^tb -B-€^> aroF, aroG. H^'&CtrpR) ^ HV-^jtCtyrR)^ "y-^Sl- 

-R-sffe tfl;^-^ CJ285» <^l-S-*>«=^ S.^^o] n:^]^V^ ^J:^-2-S. «r<f5><^ i^r.^^-^ 

IE. 1 

tH^^. L-B^S^, aroF, aroG, H^^(trpR), Bl-ol«a:(tyrR) 
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1^^0091398 2004/11/24 " 

^€ €<^i-a-^^m -t-B-tb ^fl^^ ^ «*i-8-^ ^i^iu- 

^{E.coli mutant strain containing mutant genes related with Tryptophan biosynthesis and 
Production method of Tryptophan by using the same} 

£ aroF ^^^} ^it ^ CCT7> [TCT]S. #^^ol7> <a<^^^^ ^^}^ 280^^ 
dHiiAV^l 5.-i-^(Proline)cl >Hl€(Serine) ^.S ^^l-B-^^V* ^^"^ ^<^m. 

H 2^ aroG -R-^^H SS-ie] ^ T ^7]?} [C] <37lS. 1-^^<^17> «^<H!d-5.x^-. 

j^:^^} vflJ?- A-lt ^ GTG7> [GCG]S., TGC7> [CGC]S. #^€<5l7V ?1*H 57^ 

3fl o]-Dli^A}.oi ^^(Valine)ol ^el-\l(Alanine)-5-S, 61^^ cj-PlicAi-oi a] ^eHo] (Cysteine) «»1 
<5>3 7l\i(Arginine)^S ^^l-n-^T^l-^ ^^'fl ^<^1^. 

£-3^ trpR ^^^} ^ 70m^ G <§7l7> ^.^-H ^^-^^^^ ^"^^l ^ 

^^o] olgj-cx^ o>^^ tflti] 237fl-Sl ^Mi::^ 

[cgattgattttgtaggcctgataagacgtggcgcatcaggcatcgtgcaccgaatgccggatgcggcgtga] <=>] ^7>^ ^ 

£. 4fe tyrR -fi-^;^> vfl^ ^ GGC7> [GAC]S. CTG71- [CTA]^ #^^ol7l- ^'H^o.s. 
oi^o^ z^-z}- 25Si*li o>T3lii^?l l-e)'a(Glycine)ol o>:±:3^s.^l|olH(Aspartate)S.. B6^^ 
^^(Leusine)^ ^^^1 ^^^op} ^ ^ol-^^;<>l- x-j-Efi^ ^'^Icf. 
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1^^0091398 ■t^ ^^^>= 2004/11/24 

^fe ,tfl^5 ^ol^ CJ285 (KOCM-10534) ^ -S"?] ^o]^^ oj-g-t!: S^S.^ ^tb 

(N-methyl-N'-nitro-N-nitrosoguanidine. NTG)^ ^4«ll>«-i ^5]tb ^ H^S^ -B-^>^?1 
m^S.:^ §H^^^H1°1H (Tryptophan Hydroxamate, <^1«> THX) ^fl^^^ -^^tb H^S.^ 
^o]^ CJ285 -B-2fl5l DAHP -yAfl^l^CDAHP synthase)^ ol4i<^l:^>^ (isoenzyme)* 'a-3::^tVfe- 
aroFS]- afoG. HSluL ^^m^M ^"^^f^ trp, aroH, mtr, trpR ^ aroL i2ll€-* ^ 

^«>fe trpRsI- aroF-tyrA. aroG ^ aroP iLsll#* tyrR -fr^^^V^I <=^7]^^<^ ^ ^Vi^lic 

Av Ait* ^y] *^^m* ^^^^ f-**>fe ^-^l^^* iS'S-*^! 

<6> B^£^^ ^^o>DiicAV5l Ays.^7M. ^^MM- ^^^^J:3i-7> ^'^ 

^] ^et^ €^ ^ ^^11 ^-^S ^V-§-5l<H ^1^. B^£^ ^ 

90-005773) ^fl'H^ J:4i«]:-g-^sl 71^5. A>-g-Hlfe 7>^oi jaj}-^ o> 
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^^0091398 *^ ^^V= 2004/11/24 

'=S<^<>^^^^ 5-^<^l^i '^l^"^^ 1980Vatfl 1-<H'«>-I^>^i -vr 

^^^1- 7l#ol ^:^«| ^^fl-c^ rflA>4;34 n 2i^7]^^o] 7^^]^,Tf^^c^] ^S: 

SiJl ^a-a^^ ^^4- 7>;^^rKMatsui ^, 1988). ^l^t!: ^j^^Ji'S-^^ S.^ 

^4- (ifl^^^ 87-1813 , 90-8251, 92-7405)Sf o]-%r^ ^-f (iflt!:^-^ 

^^^JL 90-5772. 91-5627)7} ^ii:}. o]^^ H^S.^ -fi-^V^l ^fl^^-?^*^ S^S.^ 

3j.PgollAi Sldtl-Sl ^€ ^KS. «>^al, 7flS^ ^^^1- ^ 

A] B^M^ -^a^^J 4^<='fl^-1 3L^#S^ ^SiAi^ 

7]-;^^^c}. ne|i+. ^sflsl tfl:g-^ ?1^€<^1^1- ol-S-tb L-B^J^^yS-it IJ-^^ « «11 
A>-g.sH ^JLtg^l L-B^£^* '^S'tlrWfe SiSi^l^. 
S.^^ ^^aAv^^o] ^n^o] sisicf. oiofl .g. ^x^;^>^^ -H-:^;^} 7l#^ 

-^^^> ^a7> ^A^i-nFJl ^^^^T^. 
<8> i4e)-Ai, ^ ^igsi S^S^^ -a-iV^l-^ ^o]^ CJ285 -^i^^ . 

^BflolHO-deoxyarabionohep-tulosonate 7-phosphate, ^l*]- DAHP)^ 5.iiS<>ll^4<^l^^l<='lS. 
(PhosphoenoIpyruvate)5^ <^e|^=.;*(| 4-Si*:Jfl«ilB(Erythorse 4-phosphate)S.^El ^--^^Vfe J: 
±^91 aroFSf aroGl- ^S^^ffe- ^o]-^^;^!. ^«^*V^ -H-^^V*^ ^'^V 
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^^0091398 *^ ^^>: 2004/11/24 

(transcript ion)l- S^*>fe- .trpR4 tyrR <g7l>H^3). o-\s.^^ <^]-°li^ 

S. afl'S^^o.^'H Jl^^Sl L-H^S.^ ^^'JilJ-'S^ SX^. 

<ii> ^ ^7lfil ^^-i- >a:'^^«>7l -^l^l-o^, S^S.^ M^tl ifl^iB- CJISKKFCC 

10902)0)1 NTGl- ^^^^Bl^c*^ #«?!€<^1# ^ H^S^ -fi-'^V^l?] THXofl tfl"^ ^^^"i: 

o^sl-c^ M^<ill wl«fl 'S'iVol ^^-^l -f^*>7ll CJ2851- 

nS-^El B^S^ ^S^^^ 4^ ^ o}'°]hc'^Si\ ^s, ^^^^91 DAHP* •^'l^^Vfe 3l4i 

aroFSf aroG, ZL^JL H'^B^ ^S^'l^'^fl ^/^^Vfe trp. aroH, mtr, trpR ^ aroL -fi-B)]^^ ^ 
^sVfe trpR aroF-tyrA. aroG ^ aroP tyrR^«-^^-i- -a-^^^V-fe- 

-fi-^^># «^«><>^ ^ ^y]^"]^^ <^1=^J^ -H-^^V^ <g7lAi«t3l- til is^ 6.3.4*1 

■ 1-<S^'^17> ^<^\+ olelt!- ^<^l-a-^^>. aroF, aroG, trpR ^ tyrR^ ^ 

=. tq-^O-S. ^-fr^Vfe CJ285 aS-Tg-^ iWfe ^JL«B^1<^H ^Jl^-^S. till 

4. 
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^^0091398 ^^>: 2004/11/24 

<12> ^7] ta^^ CJ285 -a-^^} ^112:^ 7l#^ -i-6l-<^ -^S-tlr^J* 

'^S^'^^'^l ^^*Vfe trp. aroH, mtr, trpR ^ aroL iLsfl^^ S^^Vfe trpR ^^-^^ 5J 
aroF-tyrA, aroG ^ aroP tyrR ^^-^^^ ?3-:£*«m -^€^>» JL^^^S. 

f^^Al7l7l z^- -a-^^H ^tt S.Bl-olpl» A>-g-sH PCR^ ^^*>^ PCR2.1-TOP0 ^^S. 

aroF. aroG. trpR. tyrR -B-^^H ^^Ia^I^ ^^^5L, ^7] <^7]^^^^S.^n o>nl 

^^]; ^ ^<>l-B-€^> aroF, aroG, trpR, tyrR* cV^^S. :e.-B-*>^ tfl^* 

CJ285» /^l-g-sH f-^ ^jLBfl;^Hl/H ^Sl^^S L-H^S.^Sl a^aJ-a^^' 

<14> it^. ^ A>-g.tl- -B-^^^> ^s. 1-^>M^ ^^^i^'S (Molecular 

cloning a Laboratory manual (T.Maniatis E.F., flitch, J, Sambrook))«>ll ^^'^ 'M'«>1*>5^4. 
<15> c>l^ ^ ^i^-i- -^^^t^-. 
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^^0091398 #^ ^;^>: 2004/11/24 

<16> ^ ^^s] ifl^ CJ285fe- H^M^ 3.^^91 ifl^* CJIBKKFCC 10902)^ 

THX7> 0.3g/£ 5'^^ flrJ=*l-5l^^ ^^^"^l 

ol^ol;^]^] ^6>, THX«»fl tfltb ^^El- ^tfl ^'^^•^l -n-*l-*^l NTGl- 500//g/ 2 

^^-1 THX 0.3g/ 117} ^^^^ ^<^]^ -a^-?}- ^. 1=1-^1 

0.5g/£7l- ^^afl^lollAl aflojr^o^ tHX^ tfl^ ifl^^ ja^lfe ^^1- ^m^i^V. 

iafl;^lsl 2:-^^^ t}7] S. 12)- :^JL, <^<g= ^^^^ lOOmg/ « ^7l-§H ^>-§-*V^i=f. 
<17> [5. 1] . 







SL^iig/ ^ ) 
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0.01 




0.1 


pH 7.0 



<18> ^ ^i^oj] o^tb ^."^1^^ CJ285* LB»fl^l(^i-S.H^^ 1%, ^S<ilriiB^7lii: 0.5%, 

1% .: pH 7.4)oll'H 37t:. 12^^ ^M'^tt ^ Ml" ^^*H Quiagen -g-^^ DNA ^ 
el A>-§-*H 'S'^^l DNA» -Sal ofl^^ -i-o.^. ^;*ll«>^t:1-. CJ285 ^-^l^-Hl 

>H ^e) ;g;«fl^ ^>^5^ll DNA# ^^^S. syo^ PCR-i- ^ 1% o>7>SiL>i aroF, 

aroG. trpR. tyrR ^ol-^-^^l-l-^ 3.7]'^ n^^^^ ^. 1.3 kb, 2 kb, 530 bp, 1.9 kb^ ^^1- 
-i- Quiagen ^ ^# J'lHl- A>-g.*>o^ . ^;*0«1-<^ #S.^«>7l ^"^ -S-^^>^0-S- a>^S1-S 
CJ285 €ol-a-^^> TOPO T'lHCInvitrogen o] 

-g-«l-<^ PCR2.1-T0PO ^B|ofl #5.^^^^ -^7] M-i- ^^«>^^. . 
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10091398 



<^^}y 2004/11/24 



:i9> ^ aroF. aroG, trpR. tyrR -H-^^>^ '^7]^-^'^^ c^Mi^Aj- 

-fr^^V "a-J: ^"-^^ f^^s^- ^^1 -fi-^^V ^i1-ir^^*V5l 

tq-. ^ ^^31 -^7] -fr;S7;>#fil DNA ^7H<i*.^^^7l ^^l^^m 

rrjS. ^^BflSl DNAi Ail^^^-g- SB^-oH^l- f^^SLrt* ^ PGR ^^"^^S. ^W^l 

^ ^ Hi-Di -8-^^ ^7l-«>c»^ olf^q-^ DNAS ^'^71-^0^ ^^^^1^ cj-g- <g 

7lAi^ ^^71 ABI 3100(Applied Biosystem Aj-^^l-o^ DMA ^7lAi<i ^^-^ ^*S*>^i^. 

nl^^-fil NCBKNational Center for Biotechnology Information) -^-^VolBTfl 
BLAST(http://www.ncbi.nlin.nih.gov/BLAST/) ^^ ^S.rL^^ ExPasy ^A>ols.ifl Tools 
^(http://us. expasy.org/tools/dna.html)* -fi-^^> <g7lA-^«i* -R-^ 

'g7lA)^3f tilmtb ^ ^<^17> <ac>1\+ «g7ll- ^tl^V^a ^^-i- ^*>'^ <>M:t<:l:* ^ 

<20> ^ ^Tgcq >a-7l €ol-n-^^>, aroF. aroG. trpR, tyrR-fr ^-S: ^^^S. Ji-fr«>fe 
CJ285 ^o]^^ <>l-8-«V°^ SiE^'^l ^JLBli^l<HlAi 3)^ ^Jl'S^S L-S-^S^* ^^-iV^V 

^7] ^ol^^fe J:7l:^ 200-300rpin, ^SlSS^ ^21^^ 

:£ 400-lOOOrpm ^ •f-71^ 0.5-1.5vvm) ^ arif-arS 301C. pHfe e.G-S.OoflAi ^o^^c^ L-B^ 
til)<y:ofloil ^2|Al^cV. #e1->iH. Bll'a=^ ^-f"^^ SOr, 220rpin<fl^-1 48-60 ''^l 

^ nfl<a=«}<^ L-£^S.^* nB«9=^i ^5^Al^rf. aft ^S:^<^H »B<a=*>fe ■f'7>'^ 

^ :^^S>^ ^Sl^S-S-S L-B^S:&* ^M^l ^^^^ «l-7l S 2iq- ^g-tl-. 
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%^ <a^>: 2004/11/24 



<2i> [S. 2] 
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2.5 




4 


KH2PO4 


2 


pi2P04 


1.5 


MgS04- 7H2O 


1 




1.4 


(NH4)2S04 


20 


MgS04- 7H2O 


2 




5 


(NH4)2S04 


7 


NaCl 


1 




0.8 
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0.5 



<22> Hflo^'S«5^ 5-^1 ^s.^ 600nm<^l^i ^^^-^^^ . ^^^-^ ^^^^ 

(Bertrand)^^S. ^^^V^i^l-. t!:«. L-H^M^ HPLCS. 



<24> ^Alofl i: TUX ifl>^ CJ28531 ^1^. 

<25> B^:^^ ^l-it M^-a tfl^a-^ CJISKKFCC 10902)^ LB«fl^l(^S.H^-^ 1%, ^J&<5l^ 
B^7l^i 0.5%, ^^q-M 1% : PH 7A)^]^ ^ 12^]^ -f-^ 37X:<^^^ ^Wa=t!: 

A}<g^^ 22] 4^3;>:il, O.IM ^^^^ ^^■§-^(pH5.5)-2.S. 0D7> l.Oo] sl^^tl 

^ m7>. o.3g/£ ^^iBB^ics i)«^Ai n"^^^^^ ^^}. ^ 
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1^0091398 *^ ^^^>- 2004/11/24 

7.0) 3^V^1 ^fl:^^JL, THX7V 0.5g/i ^ibBfl:^l(2 D^fl^i 5^^> wB<*«l-°1 ^ 100 

7i^c^ tfl^5- S.^^ CJ18H wl^ ^S'a:<^l -f^* ^ 

CJ2851- -id^*- ^ ^^tb ^ L-m^S^ ^S^o] 7]-^ -f^t!: ^^1- 

^^^3. vfl-^^l H^S.^ -^S^ -i^* 5L ^312: ^-^^ 'i^i<4| 63)- ^^o] ^^b^-^ 

<26> [JE. 31 















CJ181 


30 


7.1 


CJ285 


28 


7.9 



<27> -^Alc^loflA-l ^jLHl]'a=°-««Hl L-B.^M ^£7> a.^^*?! cfl^J"^ KFCC 10902<Hl 

^^1^ CJ2851- 2003^ 11^ 28^^>S. aV^'S?! tb^^*^^^ 7]^^^ 
KCCM-10534-t- ^<^^5*4. 

<28> ^Al«4 2: ^-ol??-^ CJ285^ arnP WS.^ ^ A-l^g-zS^ 

<29> CJ285 ^^^'H ^el "S-^^fl DNA* ^^^^ ^V"^ aroF -fr^^>» PCR^ ^#«>7l 

tl-^^ ^-B- Be1-olDl(2i-niers)» ^W^^"^. S'HJTATrTACCCCGTTATTGTC-S'l- Sal- 
ol^(sense primer 5'-CACTrCAGCAACCAGTTCCAG-3'» •^VHl^gii:. Se^-olal (ant i -sense primer) 
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j^b091398 "y^>= 2004/11/24 

PCR^ DNA l-Bli^B|-6]-;iil, dNTPs ^ W ^f'^Creaction buffer) ^ 'li^l-^ 
S-^^JL ^fe Accupower PCR HL-Premix'^ CJ285 5"^^ genomic DNA* ^ 30ng, 3£.e1-oHfe- 
25 pmol^ 20ul7> sjS^ ^7>*H ^^«>S^. PCR SS.ZL^^ ^7lia:^l<>ll/=1 

94°Cofl>^i 5^. 94"C'^l^i 352:, 55X:<^]^] 40s. 72T:<^1-^^ 1^ 30^5. *H 25S| ^^*>i. 
72r<^l^ r'}:^]^ -tl^l-Cextension)^ 7^ ^9} ^^^m^. ^ ^41- 1% ^V^VS^^t ^7l<^^ 

<3o -e-^^V pCR2.1-t0P0 «>7l ^Sll 1% <»>7l-S^i^^'H. aroF ^ . 

ol-B-^^sl a7lo11 tHig-sl^ 21= 1.3 kbs^ Quiagen € ^» ^l:^* ^1-§-*><^ . ^ 

;(|l^c^ #5.1^«>7] ^tb -fi-^;^>«-2LS. AV^^V^cf. CJ285 >a;7l €ol-^€^> ^ 

TOPO 7lS(Invitrogen ol-§-^H pCR2.1-T0P0 ^^1 ^^-^4 1:4 

^ luis] i-^-g:*-^^ ^7>t!- ^ ^^<^Ai 20^:?!: ^-§-* ^W^"^. ^-§-^^ 
^iS-ofl 40ul^ TOPIO competent cell^ ^^tb ^ ^<^l^i 20€^ 42r; 

<flA-l 30s^ <i^^^ 71-tb 1=1-^ ^^1 ^ sec Bfl;^!-!- 250ul ^7> 

H?>^^ 37TC Bfloj:^tq.. lOOul^ tifl<a:o»^ <^5i}^^(50ug/ml)<il Ir^lSife LB t!:^«fl^l 

(50ug/ml)o,l LB 12^1 ^> wr<?^l-^, #el->.n]^# ^el^H EcoRI ^Itta 

<3i> ^ ^x|fii ^7] -^^A^^ DNA *S7iAit* %^«l-7l ^sfl at^i 
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^^091398 *^ 2004/11/24 

^Bl^:^m ^. aroF -fi-^^V^ ^ 
SX^ 'Hl^'^-S- 5.5}-<^l^* 2 pmol ^7Mjl, f'^jL±:7> 2ul Big dye, lul^ 

1=1= DNA(^ 200ng)l- 4W ^, 96'C«H1>»>-1 302:. 50t;<^^-1 152:. 60r«fl>H 25^* 

PCR^ ^^-^^ ^^1^ ^ lOul^ Hi-Di -§-«^-i: ^7>-sH '^l^i-l"5d DMA 

* Ta:'a7>^o.5. ^/^A]^ tq-^ <§7l-H^ ^^7l ABI 3100(Applied Biosystem>>»« ^l-8-s1-<^ 
DM ^7lA^^ ^*S*>^4. (National Center for Biotechnology 

Information) ^A>olETfl BLAST(http://www.ncbi .nlm.nih.gov/BLAST/) ^^ S.^=l^^ ExPasy 
^A>o]Bi^ Tools H.S.ii^(http://us.expasy.org/tools/dna.html)^ ol-§-*><^ ^^tt -n-^^V 
<g7lAi^^ 'a7H^3i|- :f ^o]7} <^6]y^ <=^7]^ 

<32> 3: ^o1^^ CJ285^ aroG ^S.^ ^ >»--1^/g-^ 

<33> CJ285 ^^oll^i -S-e) '^^^ DNA» ^^-^S. aroG ^^^>«- PCRS ^^*>7l 

cl-S-^ ^.^ S3i-c.H(21-mers)# ^>-g-*V5^c1.. 5'-GTATrrACCCCGrTATTGIC-3'» €^ S.^ 
•^HCsense primer)^., 5'-ACTCCGCCGGAAGTGACTAA-3'l- ^^1^^ ^e^-oH (anti-sense primer) 

>^>-§-*l-5i.^'^ , DNA l-el^s^'^W, dNTPs ^ ^-i- ^f-^ (react ion buffer) 

'^J^-i-^ 9X^ Accupower PGR HL-Preinix«^l CJ285 genomic DNA* 5^ 30ng, S. 

el-oHfe zl-z^- 25 pmol^ 20pl7> s|H^ ^^*VS4. PGR 2:7] 

^;^l<^^ife 94t;'HlAl 5^, 94r<»fl'«'i 35s, 55lC«11^i 402:. 72t:<^^ 2^ 202:S *H 25^ 4^ 
72lC<fl^ P>^1^ 7^ ^19«>S^. ^ 1% «^.>7>S.:ii^ ^7l<1-i-^S. 
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1^0091398 ' . < *^ ^^>: 2004/11/24 

<34> ^7] ^^-i- PCR2.1-T0P0 ^^'^ ms.H^}7] aroG 37] «^ 

^x^s\^ 2 kb^l ^i:^!:* Quiagen ^ A>-g-«><^ , :^A]^JL o]^ ^S.^^ 

^1-^ 2S^ ^o] ^^SlSicf. 

<35> ^_Al6il 4: CJ285^ troR -fr?^ ^V g^-^ ^ >«^^^-^ 

<36> CJ285 ^^1^ '^'^^1 DNAl- ^^-^S. *H trpR -fr^^V» PCRS. f^^^l-?] 

. t:f-S-3|. Sel-oH(21-mers)» A>-g-«l-5irl-. 5'-CGCCACGGAATGGGGACGTCG-3'* €^ H 

(sense primer)^., 5'-C(XX:(nX:TTATCATGCCTACC-3'« ^l^-^^ Se^-oH (anti-sense 
primer)^ A]-§-^5i-^^ . PCR^ DNA W^^^^M. dOTPs ^ ^-§- ^^^-^ (react ion buffer) ^ 
^^t!: SZ^ Accupower PCR HL-Premix<>fl CJ285 genomic DNAl- 

30ng. Hel-<iHfe 25 pmol^ ^S. 20ul7> sl^^ ^7KVoi =t=^*>5^i=1-. PCR S.S.=L 
^7]^;^lo1lAl^ 94ro11>H 5^, 94V^^ 1^,-60V<^V^ 30^, 72r«^Ai l^o.^. sj-o^ 25 

<37> ■^:^7]- ^^4: PCR2.1-TOP0- ^E^ofl #S.^*>7l ^*V<^ trpR ^o]-^^^!-^ 3.71 ofl 

«fl^^fe ^ 530 bp£^ Quiagen ^ ^'t' A>-g-«>c«^ , oil- 

^71 -fi-:^;^>^^S. AV-g-^sa^^. €^4^ ^ «§7lAi.l <g7lA-l^ ^^-Br 

^AHl 2^ :^ol ^^sisicl-. 
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<38> ^Alafl 5: ^o1^^ rJ285^ tvrR -fr?t;^> ^ A^'g^^ 

<39> CJ285 '^'^^l DNAl- ^^AS «>c^ tyrR ^^^V* PCR^ ^^*>7l 

5.e|-olBl(21-mers)l- '»>>-§-«1-5a^-. 5'-GGATTGACGATGACAAACCT-3'-l- €^ S.^ ' 
o1t>l(sense primer)^., 5'-CTGGTGGATGAAATCACCAC-3'»^El>ffl^ H.5l-<iH (anti-sense primer) 
^ A>-g-^^ 0.13^ . PCR^ DNA €2ltilBi-o>;*il, dNTPs ^ Mlr-s- ^^^(reaction buffer) ^ ^-S-tb 
^d^*^ Sife Accupower PCR HL-Premix<^l CJ285 genomic DNA» ^ 30ng, S . 

eholu^fe 2^2^- 25 pinol* 20ul7> =]H^ ^7H><^ 4^t§«V^i:^.. PGR HS.ZL^^ ^7] 

^7il<^l^-1fe 94'C'^l^i 5^. 94lCoflAi 1^. 53lC<Hl^i 30^. 72t;<^l^i 2^ 20S^ *H 2551 

<40 ^71 -e-^^V PCR2.1-TOP0 ^Blofl #S.^*>7l tyrR ^'^l-fr^^V^ 37H 

tjjT^-H)^ ^ 1.9 kbfil Quiagen ^ ^# ^IH* '"-V-g-^H ^2^. ^A^l^ ^^'^ 

<4i> -aAlon 6: CJ28R^ 5L ^JlS 

<42> ^71 -gAH] 2 ifl^l 5# i^^^ <a7lAi^o^ ^«1^^^>* ^^.e-S S.-^ 

*>fe ifl^^ CJ285^ B.5^?l CJ181(KFCC 10902)-1- 5L ^JL£«^>^-1 «fl"*^5. 30^. «fl«3= pH 
6.9-7. l(<a-S.M<i]-^^ pH 2:^). -i-71^ 0.5-l.Owm ^ M^V^Sl 500-700 rpm^ •fr^^l^l-^'^ -fi- 
7HO.S «r<J=^^^. '^l ^5l^£^ zl-zl- CJ2857> 28.2g/£ , S-^^?! CJlSl^l 25.1g/£ 
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D091398 

<^l$i-^^ . tfl^5 CJ285fi1 ^5LAl?>ol ±^. o.s.>H ^4^-2.5. ^^^^ CJlSm^ 

''•1^^ ^ 10% ^HSl 'S'il-^d ^'S-*^! 



<43> [5. 41 











CJ181 


63 


243.5 


25.1 


CJ285 


61 


243.5 


28.2 



<44> o]^i- ^x^tb »>^4 ^'=•1 ^ ifl^^ CJlSlofl NTG» ^4^-^^ ^al^^ ^-S^"^! 

-B-^ ^ H^S.:^ -f}->«'>^"?l H^S^ 51-^1 :^^>*>H<^1B«^ tfltb v(]>«§-g- ^o^^M ^fl-tt tfl^5 
.^o]^ CJ285(KCCM-10534)» 7H^^S:a, H^S.^ cH^><=Hl ^<^*m ^<=>l-fr€^l- aroF. 
aroG. trpR, tyrRS| DNA ^71^1^4 oMi^A}- Ai<i^ ^<^*><^ ^Inl^i^ ^^^<=^ 
7flS^ ^^7Mofl ^<^l-e-^^l-* ^:a.*>$5li:l-. Stt. CJ181«^1 Ml'sV'^ -^-71 

^•^l-B-^^^V* cfs. nff^O-S. a.-H-«V^ ^ €^1^ CJ285^ 10% H^S.^ 

^ ^5^:A].<g^ Bfl-f 
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^^^^ €<^l-a-^^> aroF. aroG. trpR. tyrR* ^^ ^^^S. S-f-^^ L- 

21 

^1 l^M 9X^^ ^^l^fe CJ285(KCCM-10534)'a^ ^^^S. .^o]^. 

31 

^ll«J- Sfe ^12«J-31 tfl^^ €^>1^# >^>-8--t* ^^o.s .-a1-fe L-H^m^^l ^llSlJ-^ . 
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IS. 1] - 

cagaggtaagggttgaaagcgcgactoaattgcctgbgtQBiQtaaaaatgtacgaaatatggat 
tgaaaacttfcactttatggtatcgttacgtcgtcctcgctgaggatCQactatcgcaaacgagc 
afcaQacaggatcgccatcat£caaoaagacgcgctgaataacgtacatattaccgacgaacagg 
fctttaatgactccggaacaactgaoggccgcfctfctccafcbgagcctgcaacaagttagcccQgab 
fc^tgactcgcgtaaaagcatfctcagatattatcgccgggcgcgatcctcgtctgctggtagta 
.tgtggtccttgttccattcatgatccggaaactgctctggaatatgctcgtcgatttaaagccc 
ttgccgcagaggtcagcgatagcctcfcatctggtaatgcgcgtctafctttgaaaaaccccgtac 
cactgtcggctggaaagggttaattaacgatccccatatggatggctcttttgatgtogaagcc 
gggctgcagatcgcgcgtaaattgcbgcttgagctggtgaatatgggactgccacfcggcgacgg 
aagcgttagatccgaatagcccgcaabacctgggcgatctgtbtagctggtcagcaattggtgc 
tcgtacaacggaatcgcaaacbcaccgtgaaatggccbccgggcbbtccatgccggttggbtbt 
aaaaacggcaccgacggcagtcbggcaacagcaatbaacgctabgcgcgccgccgcccagccgc 
accgttttgttggcattaaccaggcagggcaggttgcgtbgcbacaaaqtcaggggaatccgga 
cggcc at gfc gab TO tgcgc gg tggt aaagcgc cgaac t ft tagccc bgc ggat gt tgc gc aa t g b 
gaaaaagagatggaacaggcgggactgcgcccgtctctgatggtBgattgcagccacggtaatt 
ccaataaagattatcgccgtcogltatjgcggtggcagaatcogtggttgctcaaatcaaagat 
ggcaatcgcbcaatbabtggbcbgabgatcgaaagtaatatceacgagggcaabcagbcfcbccg 
agcaacc gegeagtgaaabgaaabacggbgbabccgbaaecgabgco bgcab tagct gggaaat 
gaccgabgccttgctgegCgaaabtcatcaggabcbgaacgggcagctgaeggctcgcgtggGt 
taagaggttbattafcggttgebgaattgaccgcatbacgcgatcaaabbgatgaagtcgateaa 
g cgcb gc bgaat t bab bagcgaagcgb c bggaac bgg 1 1 gc bgaagb g 

acagbcagaaabaabgbggccagbtbtgtcatbtbeabaggabgobccbgbbatggbegbbabg 
bcggataacctctbccaacagtgcattbgcaggbgaababaaggcattggbbtaagatttcagc 
caggtbabgaaacgeageagagaabebbgaaabaabbaacaaaeaaaggagbbaeagbbagaaa 
ttgbaggagagabctcgbttbbcgcgacaabctggcgfcbtbbcttgcbaabbccaggatbaabc 
[olgttcabagtgtaaaaccccgbtbacacabtabgaaggaagabatagatbggaagtabbgca 
b tcac taagabaagtatggcaac ac bggaacagac*taaBt babe agaac gacgatbbacgca t 
caaagaaafecaaagagbbacbtcctccbgtcgcabbgctggaaBBabbccecgcbaetgaaaab 
gccgcgaatacggbbgcccQtgcccgaaaagcgatccabaagatccbgaaaggbaabgatgabc 
gcctgtbggbblgogl abbggcccalogcl tcaabbcatgabccbgbcgcggcaaaagagbabg 
ccacbcgctbgc tggcgcbgcgtgaagagctgaaagatgagctggaaatqgbaabgcgcgbcba 
btbtgaaaagccgcgbaccacggbgggctggaaagggctgabtaacgabccgcafcatggabaab 
agcttccagatcaacgacggbcbgcgbabagcccgtaaabbgctgcbbgatabbaacgacagcg 
gtcbgccagcggcaggbgagbttctcgatabgabcaceecacaabatctcgctgaccbgatgag 
ctggggcgcaabbggcgcacgtaccaccgaabcgcaggbgcaccgcgaacbggcafccagggcbb 
tcbbgbccggtcggcbtcaaaaatggcaccgacggbacgabbaaagtggctabcgatgccabba 
abgccgccggtgcgccgcacbgcttcctgbccgbaacgaaabgggggcab bcggcgabbgtgaa 
baccagcggbaacggcgatbgccatabcabtcbgcgcggcggbaaagagccbaactacagcgcg 
aagcacgbtgcbgaagbgaaagaogggcbgaacaaagcaggcctgccagcacaggtgabgatcg 
attbcagccabgcboacbcgbccewiacaabtcaaaaagcagatggatgbttgbgcbgacgttbg 
ccagc agab b gc eg gb ggc gaaaaggc c ab ta bb ggc gt ga t ggb gg aaa gc ca t c b gg t ggaa 
ggcaabcagagccbcgagagcggggagccgcbggccbncggtaagagcatcaccgabgccbgca 
bcggcbgggaagabaccgabgctcbgtbacgbcaacbggcgaabgcagbaaaagcgcgtcgcgg 
gtaaggbbbaatbgbcggabgcgeegbcagagbggcgbabccgabgaatcaccacaggccbgab 
aagbcgcgeagcgtcgeabcaggcaabgbgcbecabtgbbagcaacaaaoaagccgacbcacbb 
gcagb cggc b bb ebeatb t baaegaabgacgbbbec bbegc bb taccc bggb bb gcaac e 

IS. 3} 

atit ac ccoocaatcaccctabtcagcagcgabggcagaacagegbeaccaggagbggtbacgbb 
Ctgbcgacctgctcaagaabgcccaccaaaacgatcbccatbteccgttgtbewiacctgatgcb 
gacgccagatgagcgcgaagcgfcbggggactcgcgtgcgbabtgbcgQagagcbgbbgcgcggc 
gaaabgagccagcgbgagbbaaaaaatgaacbcggcgcaggcQbcgcgacgabbacgcgbggab 
cbaacagccbgaaogccgcgcccgbcgagcbgcgccagbggcbggaagaggbgbbgcbgaaaaC 
ogattgattttgtaggootgataagaogtggogoatoaggoatogtgoaaogaatgaaggaigo 
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tgcaatektcgggtgctgaccggatatcttbacgccgaagtgcccgtttttccgbctfcbgtgtca 
Qtgat tgttgacogaaaccfctccfcgctatccaaafcagtgtcatabcatcafcatfcaatfcgttctt 
bfcttcaggtgaaggttcccate^cgtcbggaagtcttttgtgaagaccgactcggtctgacccgc 
gaattactcgabctactcgbgctaagaEgao] abbgabtbacgcggtatbgagabbgabcccab 
fcgggcgaabctaccbcaatbbbgcfcgaacbggagtttgagagbtbcagcagtcbgabggocgaa 
atacgccgtafcbgcgggtgbtaccgabgbgcgbactgtoccgbggatgcctbccgaacgbgagc 
abcbggcgtbgagcgcgtbatota] gaggcgbbgccbgaaccbgbgcbcbcbgbcgabafcgaaa 
agcaaagtggatBtggcgaaccoggcgagcbgtcagcbbtttgggcaaaaabbggabcgccbgc 
gcaaccafcacegecgcacaabbgabbaacggcbbbaatbbfcbbacgbbggctggaaagcgaacc 
gcaagattcgcataacgagcatgtcgttabtaatgggcagaatbbccbgatggagabbacgccb 
gbfctatetbcaggatgaaaabgatcaacacgtccfcgaccggtgcggbggbgabgtbgcgabcaa 
cgattcgtabgggccgccagttgcaaaabgbcgccgcccaggacgtcagcgccbbcagbcaaat 
bgtcgcegtcagcccgaaaatgaagcabgbtgtcgaacaggcgcagaaacbggcgafcgcbaagc 
gcgccgctgcbgabbacgggbgacacaggbacaggtaaagabcbcbttgcctacgccbgccabc 
aggcaagccc cagagcTgggcaaacc bt acc bggegc tgaac bg tgegt ct afcaccggaagabgc 
ggbcgagagbgaacbgbbbggtcabgcbccggaagggaagaaaggattcbbtgagcaggcgaac 
ggbggttcggtgctgbtggabgaaabaggggaaatgbcaccacggatgcaggcgoaatbaobgc 
gbbtccttaabgatggcacbtbcegbcgggttggcgaageceabgaggtgcabgtcgafcgbgcg 
ggtgabbbgcgcbacgcagaagaabcbggtcgaactggtgcaaaaaggcatgbbccgbgaagat 
c be tbbbat c gb cfc gaec g bg bb gacgc be aabc bge egec gc baeg t gac t gb cc gcaggac a 
b oabgeo gb b aac t gage b gb bcgbcgc oc gc bb bgc cgacgagc agggc gt ge egc gb cc gaa 
acbggccgcbgaccbgaabacbgbactbacgcgbtabgcgbggocgggaaabgtgcggcagbba 
aagaacgctabctatcgcgcacbgacacaacbggacggbbatgagctgegtccncaggatatbb 
bgtbgccggabbabgacgccgcaocggbagccgbgggcgaagabgcgebggaaggbbcgBtgga 
cgaaabcaccagccgbbbtgaacgcbcggtabbaaccca^bbbatcgcaabbabcccagcacg 
cgcaaactggcaaaacgbcbcggcgbbbcacabaccgcgattgccaabagbtgcgggaababgg 
bcbgagbcagaagaagaacgaagagtaagcgcgaababgcctgatggtgcaacaccatcaggca 
batbaaabbatgcbbbcagbacagccagagcbgcbbcgbaabccggcbcggbggtgabtbcabc 
eaccag 
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